confidence interval null hypothesis testing Pearson's productemoment correlation coefficient power statistics type 1 error
We examine the performance of the two rank order correlation coefficients (Spearman's rho and Kendall's tau) for describing the strength of association between two continuously measured traits. We begin by discussing when these measures should, and should not, be preferred over Pearson's product emoment correlation coefficient on conceptual grounds. For testing the null hypothesis of no monotonic association, our simulation studies found both rank coefficients show similar performance to variants of the Pearson productemoment measure of association, and provide only slightly better performance than Pearson's measure even if the two measured traits are non-normally distributed.
Where variants of the Pearson measure are not appropriate, there was no strong reason (based on our results) to select either of our rank-based alternatives over the other for testing the null hypothesis of no monotonic association. Further, our simulation studies indicated that for both rank coefficients there exists at least one method for calculating confidence intervals that supplies results close to the desired level if there are no tied values in the data. In this case, Kendall's coefficient produces consistently narrower confidence intervals, and might thus be preferred on that basis. However, if there are any ties in the data, irrespective of whether the percentage of ties is small or large, Spearman's measure returns values closer to the desired coverage rates, whereas Kendall's results differ more and more from the desired level as the number of ties increases, especially for large correlation values. © 2015 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
It is common in statistical analysis to want to explore and summarize the strength of association between two continuously measured traits on a number of experimental units. In a recent publication (Puth, Neuh€ auser, & Ruxton, 2014) we argued that Pearson's productemoment correlation coefficient (r) can often offer an effective description of linear association even when the traditional assumption that the underlying distribution being sampled is bivariate normal is violated. Specifically, we demonstrated effective methods for calculating a confidence interval for r and for testing the null hypothesis that r is equal to any specified value. However, as classically defined, the Pearson's productemoment correlation coefficient is a parametric measure, and two nonparametric measures of association in common use are Spearman's rank order correlation coefficient r S and Kendall's rank correlation coefficient t. In 2013, 47 papers published in Animal Behaviour used Spearman's measure and 10 Kendall's measure. Of these 57 papers only five discussed the motivation for selecting the measure used rather than Pearson's measure. Here we discuss when such methods might be preferred over Pearson's productemoment correlation coefficient, and which of these alternatives performs best in different circumstances. We do this in the contexts of testing the null hypothesis of no association and of calculation of a confidence interval for the population value of these measures. First, we briefly define the two measures.
SPEARMAN'S RANK ORDER CORRELATION COEFFICIENT (R S )
The Spearman rank order correlation coefficient is equivalent to Pearson's productemoment correlation coefficient performed on the ranks of the data rather than the raw data. Specifically, assume that we measure two traits X and Y on each of n subjects. Let x i be the rank of the measurement of X taken on the ith 
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